INTRODUCTION
Salmons of the genus Oncorhynchus which live in the waters of the North Pacific for the spawning time enter rivers or lakes of the North American and Asian continents (Bazarkin 1990 ). The following species are commonly found: pink salmon (Ishida 1967) , chum salmon (Seno 1967) , coho salmon (Smirnov 1975) , masu salmon (Tsygir and Ivankov 1987) , sockeye salmon (Parensky 1989 ) and chinook salmon (Vronskij 1972) . Af ter the spawning season most individuals die of exhaustion, which mainly refers to pink salmon and chum salmon that flow dead down the rivers and thus serve as food for birds and as culture medium for the growth of aquatic fungi.
Since these species provide valuable meat and red eggs rich in carotenoids which are the vitamin A provitamin (Czeczuga 1979) , ichthyologists have become interested in the biology of these fish, reproduction in particular (Gribanov 1948; Sano 1959; Tanaka 1965; Roslyj et al. 198'.7; Savvaitova et al. 1989 , Shuntov 1989 Chebanov 1990) .
· Studies on the aqatic fungi growing on species of the genus Oncorhynchus concern mainly y oung and grown-up individuals. Kolgajev and Ivanova (1966) mentioned an infection in embryoes of autumn chum salmon, while Hatai and Egusa (1977) described saprolegniosis in the young of amago salmon (Oncorhynchus rhodorus). Studies on mycotic infections in adult individuals of the North Pacific salmon were prior to those in the young. Rucker(l944) , in Oncorhynchus sp. individuals, found Saprolegnia sp_, now included in the species Saprolegnia parasitica · (Neish and Hughes 1980) , while in coho salmon individuals Mc Kay (1967) observed pa raziting of Saprolegnia diclina. Neish (1976 Neish ( , 1977 investigated saprolegnosis in grown-up individuals of coho salmon and sockeye salmon, and according to the monograph data (Neish and Hughes 1980) , t hose studies were concerned with the occurrence of Sapro legnia parasitica. Then, Hatai and Hoshiai (1992 a, b; 1993) dealt with saprolegnosis of coho salmon, demonstrating heavy losses caused by Saprolegnia parasitica i,n the breeding of this species, even up to 50% (Hatai 1980; Hatai. and Hoshiai 1992 b) . , , Hatai et al. (1977 a) revealed the growth of Saprolegnia australis on rainbow trout individuals and a new species -Saprolegnia shikotsuensis on kokanee salmon individuals (Hatai et al. 1977 b) .Moreover, Neish and Hughes (1980) presented a series of colour photographs of saprolegnosis in the species of the genus Oncorhynchus: sockeye salmon, coho salmon, rainbow trout, amago salmon and chinook salmon. However, they did not give the names of fungus species that induced the mycosis. Marchenko ( 1988) , investigated fungi of the Hy phomycetes that caused mycosis of pink salmo and chum salmo on fish-farms in Sakhalin. Data concerning mycosis of the· float in indiyiduals of certain species of the genus On corh yn chus can be found in the works ofHatai and Eguse (1977), Miyazaki et al. (1977) , Tashiro et al. (1977) and Marchenko (1988) .
The literature on saprolegnosis in the Oncorhynchus representatives revealed data . concerning young and adult individuals, and not the eggs, except one -rainbow trout (Scott and O'Bier 1962; Czeczuga and Woronowicz 1993) , Therefore, we decided te investigate the occurrence ofzoosporic f ungi on the eggs of certain sp�cies of the genus Oncorhynchus in laboratory conditions. The literature survey shows that the only species described (four of them) .belong to the genus Saprolegnia (Neish and Hughes 1980) , although.a number of species of other genera, such as Achlya, Jsoachlya, Dictyuchus, and Pythium have been also observed in fish (Wilson 1976; Srivastava 1980; Czeczuga and Woronowi9cz 1993; C::zeczuga 1994; Cze czuga et al. 1995) .
Since no studies had been carried out on the fungi growing on the eggs of the On corhynchus species, except those by Taylor and Bailey (1979) , who investigated the effect of NaCl on fungus growth inhabition on the eggs of pink salmon, we decided to determine which fungus species, not only those of the genus Saprolegnia, could grow on the eggs of the fish, bred on the American continent (Acara 1977) and the Asian continent (Srnirnov 1975) , including the Japanese Islands (Hatai et al. 1990 ).
MATERIAL AND METHODS
The investigations included the eggs (no fertilization) of the following fish species: The water for experiments were collected from three different the water body: river Suprasl, pond in Branicki Park and lake Komosa. Eighteen parame ters of these water samples were deter mined (Tab. 1) according to the generally accepted methods (Golterman and Clymo 1969) .
For the determinations of the pres ence of aquatic fungus species on the eggs, the following procedure was em ployed: a certain amount of eggs (100-200) of each species of fish were transferred to two for each water a 1. 0 litre vessel (together for each species was six vessel) and placed in the laboratory at a temperature approaching that of the given hatchery. The part of the eggs from each vessel was observed under a microscope and the mycelium (form zoospore, oogonia and conidia) of aquatic fungi growing on the eggs was recorded. The methods were de scribed in detail in paper Smith et al. (1985) and Fuller and Jaworski (1986) . The eggs of the -y arious fish species were examined for one to one and a half weeks. The eggs was lil p stly live but sometimes dead. Length of time of the experiments was three weeks.
,;_For determinations of the fungi the following keys were used: Johnson (1956) , Spar 7 row (19,qO), Seymour (1970) , Kreger van Rij (1984) a..'ld Dick (1990 ,3,4,5, 7 6 3,4,5,6, 7,9 3,8,9 2,4,6,8 6,8 3 4,6,9 1,2,5,6, 7,9 4,5,6, 7 2,4,5 ,9 L 2 , 3, 4 , 5 , 6 , 7,8 Table 3 Aquatic fungi were found on the eggs of particular North Pacific salmon Species of salmon Fungi (see Table 2 ) Number of fungi Oncorhynchus gorbuscha 9, 10, 20, 28, 29, 34, 41, 45, 47, 50 10 Oncorhynchus keta 4,5,9, 12, 13, 14,24,28,3 7,41,46,4 7,48 13 Oncorhynchus keta autumnalis 3, 17, 20, 22, 23, 26, 34, 40, 41, 47 
10
Oncorhynchus kisutch 2, 5, 9, 13, 20, 22, 24, 27, 32, 35, 37, 41, 45, 46, 47, 48, 49 17 Oncorhynchus masou 1, 7, 8, 11, 16, 19, 20, 22, 28, 33, 34, 37, 45, 46, 4 Of 51 species found, Blastocladiopsis parva, Lagenidium humanum, Polypha gu s euglenae, Saprolegnia eccentrica and Saprolegnia irregularis are new to fish. However Pythium proliferum, Saprolegnia anisospora and Saprolegnia asterophora are rarely to fish (Fig. 1) .
DISCUSSION
The fish species investigated, except rainbow trout, live a two-environmental mode of life: some of them spend O:\l,� third or even haif of their lives in fresh waters (Sano 1959; Tanaka 1965; French et al. '1976; Ml}jor et al. 1978; Takagi et al. 1981) . The aquatic fungus species found on the eggs of 9 taxons of the genus Oncorhynchus have be observed several times in typically freshwater fish spicies of other genera, except for some fungus species new to fi sh, whose development we observed on the eggs of certain salmon species of the North Pacific.
The literature data (McKay 1967; Neish and Hughes 1980; Hatai and Hoshiai 1992 a, b, 1993; Hatai et al. 1977 b) reveal the growth of four fungus species of the genus Sapro legnia -S. australis, S. diclina, S. parasitica, and S. shikotsuensis on individuals of certain fish species of the genus Oncorhynchus. The present study confinns· the growth of these fungi also on the fish eggs of the genus Oncorhynchus examined. The observed develop ment of fungi other than of the genus Saprolegnia broadens considerably the list of species that can infect the eggs of the North Pacific salmon. Moreover, this atudy displays fungus species that have never been observed on dead and alive fish or eggs.
Blastocladiopss parva, a species new to fish, was found in our studies on the eggs of pink salmon, autumn chum salmon, coho salmon, masu salmon and sockeye salmon. It is a common species in the waters of northeastern Poland, found in water bodies of various types -limnocrenic springs (Czeczuga et al. 1989; Czeczuga and Muszyiiska 1993) . Marycha-type rivers (Czeczuga et al. 1990 ), high field peatbogs (Czeczuga 1993 ) and lakes of different size and trophicity (Czeczuga 1991; Czeczuga and Woronowicz 1991; Cze czuga 1994) .. Moreover, Blastocladiopsis parva grows on the chitin-containing substratum (Czeczuga and Godlewska 1994) and keratin-containing substratum · (Czeczuga and Muszynska 1994) .
Anothea new species -Lagenidium humanum developed on the eggs of autumn chum salmon. It is . regarded as a saprophyte of human skin and grows on such keratin-containing substrata as human hair and snake-skin (Czeczuga and Muszyiiska 1994) .
Polyphagus euglenae, an alga parasite, was observed on the eggs of pink sahnon. It was also found in the waters of northeastern Poland as a parasite of Euglena viridis · (Czeczuga and Woronowicz 1994 ) .
Saprolegnia eccentrica, also a new species to fish, grows in soil, seldom in lakes (Seymour 1970) . We observed its growth on the eggs of autumn chum salmon only in the water ofLak, e Komosa. Worth noting is the finding of Saprolegnia irregularis, previously observed on]y in water in Iceland on the eggs of kokanee salmon (Johnson and Seymour 1975) . Rarely fungus to fish, Pythium proliferum, regarded as an aquatic saprophyte, was found to grow on the eggs of masu salmon. This fungus was observed on the eggs of some fish in hatcheries by Florinskaya (1969) . Saprolegnia anisospora was observed on the eggs of coho salmon. According to Seymour (1970) , Saprolegnia anisospora is found in fresh waters and m soil; Newby (1948) observed its growth on dead roach, which was, however, not reported in the monographic surveys of fungi found on fish (Wolke 1975; Wilson 1976; Srivastava 1980; Neish and Hughes 1980; Dudka et al. 1989) . The same can be said about Saprolegnia asterophora, which is usually found in freshwater and acid soil habitats. In our studies it was observed on the eggs of rainbow trout. Its growth was also noticed on dead fish, particularly onLeuciscus sp. (Petersen 1910 ) and other species (Hayren 1928) .
In the present study, Saprolegnia parasitica was found on the eggs of all the taxons of the genus Oncorl1ynchus examined. This fungus grows in great mass, causing epizooties of the Atlantic salmon, Salmo salar (Munro 1970) . Saprolegnia parasitica also attacks the eggs of other salmonid species (Osipian et al. 1988 ) and acipenserid species (Cieczuga et al. 1995) .
Until 1988, rainbow trout belonged to the genus Salmo as Salmo gairdneri Richard son (Szlamiiiska 1991) . It is one of the main species bred on a large scale on fish-farms not only in Europe. Thus, since the thirties of our century, myconis causing losses in the popu lations of this species has been intensively studied. Individuals of this spesies can be infected by Aphanomyces laevis, Leptomttus lacteus, Saprolegnia delica, Saprolegnia diclina, Saprolegnia monoica and Saprolegnia parasitica (Tiffhey 1939; Scott and O'Bier 1962; Florinskaya 1969; Chien Chiu Yuan 1981; Hatai et al. 1990 ). Moreover, Czeczuga and Woronowicz (1993) additionally revealed the presence of such fungi as Achlya polyandra, Achlya radiosa and Saprolegniajerax on the eggs of rainbow trout.
The present study found Candida albicans on the eggs of masu salmon in the water . of the river Biafa. This fungus was previously observed on the eggs of Coregonus albula in a hatchery in W�gorzewo (Czeczuga and Woronowicz 1993) and on the fi:y of eel montee� A ng uilla anguilla in the waters of Lake Mikolajskie .It should be men tioned that Hatai and Egusa (1975) isolated Candida sake cells from the gastrotympanites of amago salmon individuals.
_ Susceptibility of fish and their parts, eggs inclusive, to mycotic infections depends on a number of factors, both of biotic and. abiotic nature. The mucous covering fish acts as a · protective barrier and any damage to its layer allows fungi to anchor on the surface of the fish (Richards and Pickering 1978) . It is also stress factor-dependent (Wedemeyer 1970; Snieszko 1974) , including excessive density of population, suboptimal water temperature and sµblethal concentrations of various toxic chemical substances. Also, chemical composi tion of water plays a role in the occurrence of different fungus species on the eggs of the same fish species according to the source of water. The present study has proved that the growth of respective aquatic fungus species on eggs of North Pacific salmon depends on the water body from which water has been col lected for, the experiment (Tab. 4 and 5). Most species developed on eggs in pond water. The chemical analysis of the water collected from these three water bodies found water dif ferentiation as regards the content of chemical compounds {Ta�. 1). Pond water had con siderably _ m()r�. biogenic compounds, mainly phosphorus. This would confirm once again . our earlier. assutnptions (Czeczuga_ and Woronowic.z 1993; Czeczuga et al. 1995 ) that the degr�e of infection offi. sh eggs in hatcheries and in laboratory conditions depends largely on the state of cleanness and trophicity of water that supplies a given hatchery or test.
Table4
Aquatic fungi were found on the eggs of North Pa�ific sahnon in the different water
Water from
Fungi (see Table 2)  Total  number  Pond  1 , 2, 34, 5, 6, 7 , 8, 9, 13, 15, 17, 19, 20, 22, 23, 24, 25, 27, 28, 30, 31, 34, 35, 36, 37, 38, 39, 41, 45, 46, 47, 48, 49, 50, 51 36 Lake 1, 2, 4, 14, 15, 16, 17, 19, 20, 22, 23; 24, 26, 27, 28, 32, 33, 34, 35, 36, 37, 40, 41, 42, 43, 44, 45, 47, 48, 51 30 River 3, 4, 7, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 28, 29, 34, 36, 37, 41, 43, 44, 45, 47, 48 ,51 31
Table5
Aquatic fungi were found on the eggs of particular North Pacific salmon in the different wati.:r Species Fungi (see Table 2 ) in water from of salmon Pond Lake Rivers
Oncorh yn chus 9,20,34,41,50 20,28,34,45 10,29,41,47 gorbuscha Oncorhynchus 5,13,28,46 4,24,28,37,41,48 4,9, 12,14,24,28,37,47 keta Oncorhynchus 3, 17,20,23,34,41 17,20,22,23,26,40,41 17,22,23,41,47 keta autumnalis Oncorhynchus 5,35,37,45,46,47,48,49 2,32j5,37,41,45,48 24,37,41,45 kisutch Oncorhynchus 1, 7,8,19,22,45,46,47 16,19,22,28,33,37,47 l l,16,19,20,34,45,47,48 masou Oncorhynchus 2,4,8,24,25,27,30,31,36,47 1,4,22,36,44,47,51 4,14,15,21,22,28,36,45,47 my kiss Oncorhynchus 20,22,28,41,51 20,22,45 7,9,10,11, 13,15, 18,21,34,41,47 nerka Oncorhynchus 23, 24, 27, 37, 39, 47 15, 23, 24, 37, 42, 43, 47 37, 43, 44, 47 nerka var. adonis Oncorhynchus 6, 15, 38, 46 14, 23, 27, 37, 47 3, 15, 28, 37, 47, 51 tschawytscha Certain fungus species first apper on dead eggs granules and very soon attack alive eggs, which results in great losses, even of the whole population of the incubated eggs on fish-farms (Wolf 1958; Florinskaya 1971; Sati and Khulbe 1981; Dudka et al. 1989; Lart seva and Dudka 1990 ). 
